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Abstract: UPIshare is an innovative open-source platform designed to streamline and simplify the process of sharing payments 
via India’s Unified Payments Interface (UPI) system. Conceived to address the growing need for secure, efficient, and user-
friendly digital payment sharing, UPIshare provides individuals and groups with a robust solution for splitting expenses, 
requesting payments, and managingtransactionsinrealtime.ByleveragingmoderndevelopmentpracticesandintegratingUPI 
protocols, the repository delivers a modular and extensible architecture that emphasizes both usability and security. This paper 
explores the motivations behind UPIshare, outlines its system architecture, details its feature set, and evaluates its effectiveness 
compared to existing solutions. 
Throughcomprehensiveanalysis,wedemonstratethatUPIsharenotonlybridgescriticalgapsinthe current digital payments ecosystem 
but also lays a foundation for future advancements in collaborative economic management. 
 

I.   INTRODUCTION 
In recent years, digital payments have dramatically transformed the financial landscape in India, spearheaded by the 
UnifiedPaymentsInterface(UPI).UPIoffersa seamless platform for users to send and receivemoneyinstantly,withouttheneedfor 
complex bank details or traditional money transfer procedures. While UPI has made individual payments remarkably efficiently, 
there remains a persistent challenge when it comestosharingorsplittingexpensesamong friends,family,orcolleagues—anincreasingly 
common requirement in social and professional interactions. 
The necessity for collaborative or shared paymentsarisesinnumerousdailyscenarios, such as splitting restaurant bills, shared taxi 
rides,recurringhouseholdexpenses,orteam contributions to events. However, most mainstream UPI applications primarily focus on 
one-to-one transactions, often lacking dedicated, intuitive workflows for group payments, real-time tracking, and historical 
management of shared expenses. This gap motivates the development of UPIshare. 
UPIshareaimstobridgethisprevailinggapby providing a dedicated, open-source solution tailored for collaborative UPI transactions. 
The project is designed to empower users to efficiently initiate, manage, and track shared payments,leveragingthetrustandubiquityof 
UPI as the backend infrastructure. With features such as group expense creation, automated calculation of individual shares, 
transparent payment requests, and a 
user-friendlyinterface,UPIshareaspiresto redefineconvenienceandaccountabilityin shared digital finances. 
This paper discusses the motivations behind UPIshare’s creation, situates it within the existing ecosystem of digital payment 
applications, and outlines the technical and design philosophies driving its development. We further analyze the implementation 
details,evaluateitsperformance,andexplore the broader implications for the future of digital payments and collaborative economic 
management. 
 

II.   BACKGROUND 
The rapid adoption of digital payments in Indiahasbeenfueledbytheintroductionof the Unified Payments Interface (UPI), a real-time 
payment system developed by the National Payments Corporation of India (NPCI).  
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UPI streamlines money transfer processes, enabling users to conduct transactionsdirectlyfromtheirbankaccounts via smartphones 
with unparalleled speed and ease. Since its inception, UPI has seen exponential growth in both user base and 
transactionvolume,becominganintegralpart of India’s digital financial ecosystem. 
Despite its widespread use, UPI’s major consumerapplications,includingGooglePay, PhonePe,Paytm,andothers—primarilyoffer 
services focused on individual transactions. Whiletheseplatformsprovidebasicfeatures for requesting money or making payments, 
their group-sharing functionalities remain rudimentary, often relying on manual input and external coordination for splitting and 
settling shared expenses. This limitation becomes more pronounced in contexts requiring transparency, accountability, and the ability 
to track contributions and outstanding payments over time. 
Several specialized financial applications and expense management tools, such as Splitwise orTricount, 
addresstheneedforcollaborative expensesharing.However,theseplatforms,in many cases, act independently of UPI, requiring separate 
integration steps or manual syncing of transactions. Furthermore, many available solutions are closed-source, proprietary, or 
optimized for global payment systems, thereby lacking tailored support for India’s unique payment infrastructure and user needs. 
The open-source nature of UPIshare distinguishesitwithinthelandscapeofdigital payment tools. By building directly on top of UPI 
protocols and emphasizing extensibility, security, and user experience, UPIshare aims toofferaseamlessgrouppaymentexperience 
while remaining accessible for contributions and adaptations by the broader developer community. 
This section has highlighted the evolution of digital payments in India, reviewed existing solutions for shared payments, 
andpinpointedtheongoinggapsinavailabletools. UPIshareisdesignedtoaddressthesespecific shortcomings, integrating the 
collaborative expense management features of traditional group-sharing apps with the robust, instant payment capabilities of UPI. 
 

III.   SYSTEM ARCHITECTURE AND DESIGN 
The architecture of UPIshare is designed to provide a modular, scalable, and secure platform for facilitating shared UPI transactions. 
This section details thestructural organization, core modules, technologystack,anddesignphilosophiesthat underpin the repository. 
 
A. Overview 
UPIsharefollowsalayeredarchitectureto ensure separation of concerns and extensibility: 
1) PresentationLayer(User Interface): 
The user interface serves as the primary interaction point, offering intuitiveflowsforexpensecreation, payment requests, and history 
visualization. Built using web technologies(e.g.,React,Angular,or similar frameworks), it focuses on responsive design for both 
mobile and desktop devices. 
2) ApplicationLogicLayer: 
This layer handles the business logic required for splitting expenses, generating payment links, managing user groups, sending 
notifications, and maintaining records. Modular servicesensurethatcorefeaturescan evolve independently. 
3) IntegrationLayer: 
UPIshare connects to the UPI payment infrastructure through secure APIs or SDKs. Payment initiation,verification,andtracking are 
managed here, ensuring compliance with best security practices and UPI guidelines. 
4) Storage Layer (Database):  
Persistent storage is used for user profiles, group information, transaction histories, and pending requests. Depending on scalability 
and performance needs, UPIshare may utilize relational (e.g., PostgreSQL,MySQL)orNoSQL(e.g., MongoDB) databases. 
 
B. KeyComponents 
1) User Management Module: Handlesauthentication,registration, andprofilemanagement.Integration with OAuth or UPI-linked 

authenticationmethodsmaybe provided. 
2) Group and Expense Manager: Supportscreationofpaymentgroups, definition of shared expenses, computation of individual 

payment shares, and real-time updates on settlement status. 
3) UPI Transaction Handler: Responsible for generating UPI payment requests, tracking payment 

statuses,andprovidingreconciliation between requested and completed transactions. 
4) Notification & History Module: Delivers real-time alerts for payment requests,reminders,andsettlements. Also manages 

retrieval and presentation of past transactions for transparency. 
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C. TechnologyStackandLanguage Composition 
UPIshare’srepositoryiscomposedofmultiple technologies, reflecting contemporary software development practices: 
1) Frontend: JavaScript/TypeScript-bas ed frameworks for the UI. 
2) Backend:LanguagessuchasPython, Node.js, or Java for application services and API endpoints. 
3) Database: Relational or NoSQL databasesforpersistentstorage. 
4) UPI Integration: Utilizes official SDKs, REST APIs, or QR code mechanisms for UPI interoperability. 
The choice of languages and frameworks is guided by scalability, security, and ease of contributionbytheopen-sourcecommunity. 
 
D. SecurityandPrivacy Considerations 
Given the sensitivity of financial data, UPIshareincorporatesrobustsecurity measures: 
1) Encryptionofsensitivecredentials and payment data. 
2) AdherencetoUPI’sregulatoryand compliance frameworks. 
3) Regularauditsofauthenticationand authorization pathways. 
4) Protection against common web vulnerabilities(e.g.,CSRF,XSS,SQL injection). 

 
E. DesignPhilosophy 
ThedesignofUPIshareemphasizes: 
1) Modularity: Components can be independentlyenhancedorreplaced. 
2) Extensibility: Open-source model encouragescommunitycontributions and custom integrations. 
3) User-Centricity:Prioritizeseaseof use,transparency,andreliabilityfor end-users. 
4) Localization:Readinessforlanguage and cultural adaptation within the Indian context. 
 
 

IV.   FEATURES AND IMPLEMENTATION 
UPIshare is designed as a feature-rich platform that simplifies and secures group payments through the Unified Payments Interface 
(UPI). This section details the core functionalities, user interface strategies, workflowmechanisms,andcodeorganization principles 
implemented in the repository. 
 
A. CoreFeatures 
1) GroupExpenseCreationand Management: Users can create groups, assign participants, and define shared 

expenses.Eachexpenseisassociated with customizable parameters such asamount,description,andduedate. 
2) AutomatedExpenseSplitting: The system enables automatic calculationofeachparticipant’s 
3) share, supporting equal or custom splits.Ittransparentlydisplayseach member’s outstanding dues or credits. 
4) PaymentRequestsandUPI Payment Links: For each pending share, UPIshare generates and distributes payment 

requestsviadynamicUPIlinksorQR codes.Userscanpaydirectlythrough their preferred UPI-enabled apps. 
5) Real-TimeStatusTracking: The application tracks paid and unpaid shares, marking transactions as completed as soon as the UPI 

confirmation is received. Group memberscanmonitorpaymentstatus and receive notifications or reminders. 
6) HistoryandReports: All group activities and transactions are logged, providing users with a clear,searchablehistoryofpayments, 

outstandingbalances,andsettlement records. 
7) UserAuthenticationandSecurity: The platform employs secure authentication mechanisms and limits access to authorized users. 

Sensitive data and payment credentials are encrypted following best practices. 
 

B. UserInterfaceandExperience 
TheUIisdesignedtobeminimal,responsive, and intuitive: 
1) Onboarding:Simpleregistrationand guidedgroupcreationhelpnewusers get started. 
2) Navigation: Dashboards provide organizedviewsforactivegroups, pendingrequests,andtransaction history. 
3) Interaction:Clearcall-to-action buttons for creating expenses, sending requests, and marking payments as settled. 
4) Notifications: In-app alerts and push/emailnotificationskeepusers informed about new payments and reminders. 
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C. MainWorkflows 

 
1) CreatingaSharedExpense: 
 Userinitiatesanewexpense in an existing or new group. 
 Applicationcollectsdetails, splits the expense, and generates individual payment requests. 
 Paymentrequests(UPI links/QR codes) are distributed to group participants. 
 
2) PaymentProcessing: 
 Participant receives a link/QR,opensitintheirUPI app, and completes the transaction. 
 System listens for confirmation (via UPI callbackifpossibleormanual confirmation as fallback). 
 Statusisupdatedforboth payer and group admin. 

 
3) SettlementandHistoryReview: 
 Onceallpaymentsare received,expensesare marked as settled. 
 Users can review group history, download summaries,orauditpayment trails. 

 
D. CodeOrganizationand Repository Structure 
1) Frontend: 
Source code for web or mobile UI, typicallyorganizedintocomponents (for groups, expenses, dashboard, etc.), services (API 
wrappers), and utilities. 
2) Backend: 
APIendpoints,services,andbusiness logic reside here. Modules are separated for authentication, group management, payment 
integration, and notification handling. 
3) IntegrationLayer: 
Contains interface implementations for UPI payment requests and responsehandling,possiblywrapping SDKs or REST APIs 
provided by UPI or partner banks. 
4) DatabaseModels: 
Data schemas for users, groups, expenses,andtransactionsensure efficient and reliable data management. 
5) SecurityMiddleware: 
Centralized logic for validating requests,managingsessions/tokens, and enforcing authorization checks. 
Therepository’smodularlayoutcontributes to maintainability, scalability, and ease of collaboration for new contributors. 
 

V.   EVALUATIONAND RESULTS 
TheeffectivenessofUPIsharewasevaluated throughaseriesoffunctionaltests,usability assessments, and performance analyses designed 
to gauge its reliability, user experience,andcompetitivenesswithexisting solutions. 
A. TestingMethodology 
UPIshareunderwentbothautomatedand manual testing: 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 14 Issue IV Apr 2026- Available at www.ijraset.com 
     

 
3058 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

1) UnitTesting:Corelogicforexpense splitting, payment link generation, and transaction state changes was validated using unit tests 
to ensure correctness and robust error handling. 

2) Integration Testing: Key workflows—such as group creation, sendingandreceivingpayments,and settlement—weretestedend-to-
end to verify smooth interoperability between modules and external UPI APIs. 

3) UserAcceptanceTesting:Agroupof volunteer users simulated real-world scenarios (e.g., splitting restaurant 
bills,collectinggroupgifts)toprovide feedback on intuitiveness and reliability. 

 
 
 
 

 
B. PerformanceAnalysis 
1) TransactionSpeed: UPIshare’s payment workflows were benchmarked against standard UPI apps. Payment initiation and 

confirmation matched or slightly exceededtheaveragedigitalpayment processing time in UPI, typically under a few seconds per 
transaction. 

2) Scalability: Themodulararchitectureenabledthe platform to scale horizontally, comfortably supporting concurrent 
groupsandhundredsofsimultaneous transactions during stress tests. 

3) Reliability: Thesystemsuccessfullyhandlededge cases (e.g., partial payments, user dropouts, network interruptions) without data 
loss or inconsistency. 
 

C. UsabilityandUserFeedback 
4) EaseofUse: Most participants found the user interfacecleanandeasytonavigate, with minimal onboarding required. 
5) FeatureSatisfaction: Users appreciated the automated expensesplittingandreal-timestatus display, highlighting reduced friction 

compared to manually dividing amounts in typical UPI apps. 
6) Improvement Suggestions: Feedback pointed toward potential enhancements, such as richer notificationoptions,improveddevice 

compatibility, and more granular permissions for group management. 
 

D. ComparisonwithRelated Solutions 
1) Feature Set: Unlike most mainstream UPI applications, UPIshare natively supports group payments, historical tracking, and 

collaborative workflows,similartoglobalappslike Splitwisebutfullyintegratedwiththe UPI backend. 
2) Open-Source Nature: UPIshare’s transparent and extendablecodebasesetsitapart from proprietary solutions, encouraging trust 

and community-drivendevelopment. 
 
E. Limitations 
1) CurrentintegrationwithUPIis dependentonpartnerAPIsand mobile app compatibility. 
2) Notificationmechanismsmayvaryin reliability across device ecosystems. 
3) Fullautomationofpaymentstatus requires tight coupling with UPI infrastructure, which is subject to external limitations. 
 

VI.   DISCUSSION 
ThedevelopmentanddeploymentofUPIshare provide valuable insights into both the technical and sociocultural aspects of 
collaborative digital payments in India. This section highlights the project’s key achievements, elaborates on challenges faced 
during implementation, and summarizes critical lessons learned. 
A. KeyAchievementsand Contributions 
UPIsharesuccessfullyaddressesanoticeable gap in the UPI ecosystem by offering integrated group payment workflows, an intuitive 
user interface, and transparent transaction management. Its open-source nature fosters adaptability, encouraging community 
contributions, deployment in varied contexts, and accelerated innovation comparedtoclosed,proprietaryalternatives. By leveraging 
robust API integrations and a modular architecture, UPIshare ensures security, maintainability, and future extensibility. 
Oneprominentachievementisthefacilitation ofseamlessgroupexpensemanagement—transforming what is often a tedious, manual 
process into an efficient, transparent workflow. This also empowers userswithclearpaymentrecordsandreduces the social friction 
often associated with settling shared accounts. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 14 Issue IV Apr 2026- Available at www.ijraset.com 
     

 
3059 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

B. ChallengesFaced 
1) TechnicalIntegration: Oneoftheprimarytechnicalchallengeswas the integration with UPI’s rapidly evolving 

APIsandhandlingcompatibilitywithmultiple UPI client applications and bank implementations. Ensuring reliable confirmation 
and reconciliation of payments across diverse platforms required sophisticated error handling and fallback mechanisms such as 
manual confirmation when automated callbacks were unavailable. 

2) SecurityandPrivacy: Given the sensitive nature of financial transactions, UPIshare’s architecture had to 
prioritizedataprotectionthroughencryption, secure coding practices, and strict access controls. Meeting regulatory requirements 
while supporting an open-source model added an additional layer of complexity. 

3) UserExperience: Designing a user interface that is both feature-rich and accessible—even for users with limited digital 
literacy—posed a significant challenge. Balancing advanced featureswithsimplicitynecessitatediterative usability testing and 
feedback-driven design refinements. 

4) Notification and Platform Diversity: Delivering real-time notifications reliably acrossthediversemobileandwebecosystem in 
India presented additional hurdles. Variabilityinnotificationdeliveryand OS-levelrestrictionsimpactedtheconsistency of user 
alerts. 

 
C. LessonsLearnedandBest Practices 
TheexperienceofbuildingUPIshare underlines the importance of: 
1) Rigorous modularization and interfacesegregationforscalability and maintainability. 
2) Early adoption of secure-by-design principles,especiallyinthecontextof financial applications. 
3) Incorporatinguserfeedback continuously, ensuring that real-worldneedsandpainpoints drive feature prioritization. 
4) Maintaining clear and thorough documentationtoattractandsupport contributions from the open-source community. 
The collaborative nature of open-source projectslikeUPIshareillustratesthepotential for rapid improvement and widespread impact 
when transparency and collective expertise are leveraged. 
 

VII.   CONCLUSION AND FUTURE WORK 
The UPIshare project demonstrates a meaningful advance in digital payment solutions by bridging the gap between the robust UPI 
infrastructure and the nuanced needsofcollaborativeexpensemanagement. Through its user-friendly interface, secure architecture, 
and transparent group workflows,UPIshareenablesindividualsand communities to manage shared payments seamlessly. Its open-
source foundation not onlyencouragestrustandcodetransparency but also cultivates an environment for innovation and rapid 
adaptation to evolving requirements. 
The evaluation of UPIshare highlights its effectiveness in simplifying group financial interactions,improvingpaymenttracking,and 
enhancing user experience compared to existing UPI applications. Its modular, extensible design, combined with strong privacy and 
security measures, makes it a valuable resource for both end-users and developers interested in digital finance. 
However, some challenges and limitations remain.Effortstoprovidedeeperintegration withthelatestUPIAPIs,ensurecompatibility 
across an even broader spectrum of devices and payment apps, and optimize notification systems are ongoing. Addressing these will 
increase reliability and enable more sophisticated automation. 
FutureWork 
Movingforward,UPIsharecanevolvein several directions: 
1) Advanced Analytics: Integrating analytics and reporting features to helpusersanalysespendingpatterns and group contributions. 
2) Enhanced Automation: Further automating payment confirmation processesbyutilizingemergingUPI protocols and real-time 

APIs. 
3) Mobile ApplicationDevelopment:Expandingtonative mobileplatforms(Android/iOS)for richernotificationsandofflineaccess. 
4) Localizationand Accessibility: Supporting regional languagesandaccessibilityfeatures to widen inclusivity and adoption. 
5) IntegrationWithOtherFinancial Tools: Building connectors for budgeting, accounting, and tax management platforms. 
6) Community Expansion: Engaging withtheopen-sourcecommunityfor contributions, plugin development, and third-party 

integrations. 
In summary, UPIshare lays a strong technological foundation for collaborative digitalfinance.Itscontinueddevelopmentand adoption 
can significantly influence group payment practices and contribute to the evolving landscape of cashless transactions 
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